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CLAIMS: 



1. A system for treating cardiac arrhythmia, the system comprising: 
a sensing lead configured to sense electrical signals attendant to thp^aepolarization 

5 and repolarization of a heart; / 

a processor configured to receive the electrical signals, tcxdetect cardiac arrhythmia 
from the electrical signals, to discriminate between an atrial amiythmia and a ventricular 
arrhythmia as a function of the electrical signals, and to generate an arrhythmia signal as a 
function of the type of arrhythmia discriminated front^the electrical signals; and 
10 a drug delivery system configured to receive the arrhythmia signal, the drug delivery 

system comprising: / 

a first drug pump containing a first drug; 
a second drug pump cojftaining a second drug; 
a first infusion apparatus coupled to the first drug pump; and 
15 a second infusion apparatus coupled to the second drug pump, 

wherein the drug delivery system is configured to activate the first drug pump to 
dispense the first drug via/the first infusion apparatus when the arrhythmia signal is 
indicative of atrial arrhythmia, and 

wherein the jarug delivery system is configured to activate the second drug pump to 
20 dispense the second drug via the second infusion apparatus when the arrhythmia signal is 
indicative of ventricular arrhythmia. 

2. The system of claim 1, further comprising a pacing system coupled to the processor, 
the pacing system including a pacing lead configured to provide pacing pulses to cardiac 

25 tissued 

3/ The system of claim 1, wherein the system is implantable in a human body. 
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4. The system of claim 1 , wherein the sensing lead is a first sensing lead, the/system 
further comprising a second sensing lead configured to sense electrical signals attendant to 
the depolarization and repolarization of the heart, wherein one of the sending leads is 
located in an atrium of the heart and the other of the sensing leads is ^Jocated in a ventricle 
of the heart. 



5. The system of claim 1, further comprising a controller, the controller configured to 
receive the arrhythmia signal, to generate a first contpefl signal to activate the first drug 
pump when the arrhythmia signal is indicative of atrial arrhythmia, and to generate a second 
control signal to activate the second drug pump when the arrhythmia signal is indicative of 
ventricular arrhythmia. 



^ 15 



6. The system of claim 5, further comprising memory, the controller interacting with 
the memory to access treatment instructions and parameters. 



7. The system of clainyS, further comprising an input/output device coupled to the 
controller. 



8. The system/5f claim 1, the drug delivery system further comprising: 
20 a^third drug pump containing a third drug; and 

a third infusion apparatus coupled to the third drug pump; 
whefein the drug delivery system is configured to activate the third drug pump as a 
functionyOf the arrhythmia signal. 



25 9. / The system of claim 1, wherein the first drug is selected from the group consisting 
oi/digitalis and beta blockers. 
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10. The system of claim 1, wherein the second drug is sej 
consisting of lidocaine and amiodarone. 



Ced from the group 



11. A method of treating arrhythmj^fh a patient, 

wherein a drug delivery system has been implanted in the patient, the drug delivery 
system comprising a first drog pump containing a first drug and a second drug pump 
containing a second drug; the method comprising: 

receiving ai^arrhythmia signal indicative of one of atrial arrhythmia or ventricular 
arrhythmia; 

activating the first drug pump to dispense the first drug when the arrhythmia signal 
is indip^tive of atrial arrhythmia, and 

activating the second drug pump to dispense the second drug when the arrhythmia 
Signal is indicative of ventricular arrhythmia. 



12. The method of claim 11, furthep-comprising^ 
monitoring the heart rhythm ot^p^patient; and 

generating an arrhythifiia signal when the heart rhythm meets defined arrhythmia 



criteria. 



13. The method of claim 1 1, further comprising: 
selecting a first drug dosage; 

activating the first drug pump tp-dispense the first drug dosage; 
selecting a second drug^h5sage; and 

activating the s£e<5nd drug pump to dispense the second drug dosage. 



14. TJ^method of claim 13, wherein a dosage comprises one of a drip dosage or a bolus 
dosage. 
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15. The method of claim 11, wherein the arrhythmia signal is further indicative of^cute 
ventricular arrhythmia, the method further comprising: 

activating the second drug pump to dispense a bolus of the second drp£; and 

applying a defibrillating pulse to the patient's heart. 



16. The method of claim 15, wherein the defibrillating pulsed applied after the bolus is 
dispensed. 



17. A system comprising: 

a processor configured to receive the electrical signals from a heart and to generate 
an arrhythmia signal as a function of the type 0f electrical signals, the arrhythmia signal 
indicative of one of atrial arrhythmia or v^uricular arrhythmia; and 

a drug delivery system configu^ra to receive the arrhythmia signal, the drug delivery 
system comprising a drug pump and/an infusion apparatus coupled to the drug pump, 

wherein the drug deliverVsystem is configured to activate the drug pump to 
dispense the drug via the infusion apparatus when the arrhythmia signal is indicative of one 
of atrial arrhythmia and ventricular arrhythmia. 



18. The system o^claim 17, wherein the drug delivery system is configured to stand idle 
20 when the arrhythmia signal is indicative of the other of atrial arrhythmia and ventricular 

arrhythmia. 

19. The system of claim 18, wherein the system is implantable in a human body. 



25 20. 



The system of claim 17, further comprising a pacing system coupled to the 



processor. 
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21. The system of claim 17, further comprising a sensing lead configured to^sense 
electrical signals attendant to the depolarization and repolarization of the heart. 

22. The system of claim 17, further comprising a controller, the controller configured to 
receive the arrhythmia signal, to generate a control signal to aeftvate the drug pump when 
the arrhythmia signal is indicative of one of atrial arrhythjma and ventricular arrhythmia. 

23. A method for treatment of arrhythmia in a jmtient comprising: 
implanting in the patient a sensing leacLconfigured to sense electrical signals 

attendant to the depolarization and repolarization of the patient's heart; 

implanting in the patient a processor configured to receive the electrical signals, to 
detect cardiac arrhythmia from the electrical signals and to discriminate between an atrial 
arrhythmia and a ventricular an*hytmnia as a function of the electrical signals; 

implanting in the patient/a drug delivery system comprising a first drug pump 
containing a first drug and a second drug pump containing a second drug; 

monitoring the patient's heart rhythm using the sensing lead and the processor; 

upon detection or arrhythmia, determining the type of the arrhythmia using the 
processor; / 

responsive to atrial arrhythmia, activating the first drug pump to dispense the first 
drug to the patierft; and 

responsdve to ventricular arrhythmia, activating the second drug pump to dispense 
the second drug to the patient. 

24. The method of claim 23, further comprising implanting a pacing system, the pacing 
system including a pacing lead configured to provide pacing pulses for causing 
depenalization of cardiac tissue. 

25. The method of claim 23, further comprising: 
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implanting in the patient a device configured to apply a defibrillating pulse^kfthe 
patient's heart; / 
activating the first drug pump to dispense a bolus of the first drugi^and 
applying a defibrillating pulse to the patient's heart. / 

26. The method of claim 23, further comprising: / 

implanting in the patient a device configured to apply a defibrillating pulse to the 
patient's heart; / 

activating the second drug pump to dispense a bolus of the second drug; and 
applying a defibrillating pulse to the patient's heart. 

27. The method of claim 23, furthep'comprising: 

implanting in the patient a fipst infusion apparatus coupled to the first drug pump 
and a first infusion site; and / 

implanting in the patienx a second infusion apparatus coupled to the second drug 
pump and a second infusioiVsite. 

28. The method of^claim 27, wherein an infusion site is one of subclavian vein, superior 
vena cava and fatty tissue. 

29. The metnod of claim 23, further comprising 

implanting in the patient a controller configured to activate the first drug pump in 
response to atrial arrhythmia and to activate the second drug pump in response to 
ventricular arrhythmia. 

30/ The method of claim 29, further comprising programming the controller with atrial 
arrhythmia criteria. 
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31. The method of claim 29, further comprising programming the controller vAm 
ventricular arrhythmia criteria. / 

32. The method of claim 29, further comprising programming the coj*troller with 
criteria for delivery of the first and second drugs, wherein criteria for^delivery includes 
minimum dosage, maximum dosage and frequency of administration. 

33. The method of claim 23, wherein the first drug pumt/includes a first reservoir 
containing the first drug, wherein the second drug pump includes a second reservoir 
containing the second drug, the method further comprising: 

refilling the first reservoir with the first drug; and 
refilling the second reservoir with the second drug. 

34. The method of claim 33, wherein refilling a reservoir comprises refilling a reservoir 
using a needle and syringe. / 

35. A system for treating carcfrac arrhythmia comprising: 

a processor configured to detect cardiac arrhythmia, to discriminate between an 
atrial arrhythmia and a ventricular arrhythmia, and to generate an arrhythmia signal as a 
function of the type of arrhythmia; 

a drug delivery system comprising a first drug pump containing a first drug, a 
second drug pump containing a second drug, a first infusion apparatus coupled to the first 
drug pump and a second infusion apparatus coupled to the second drug pump; and 

a controller configured to receive the arrhythmia signal, to generate a first control 
signal to actuate the first drug pump to dispense the first drug via the first infusion 
apparatus \vhen the arrhythmia signal is indicative of atrial arrhythmia, and to generate a 
second control signal when the arrhythmia signal is indicative of atrial arrhythmia, and to 
generate a second control signal to activate the second drug pump to dispense the second 
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drug via the second infusion apparatus when the arrhythmia signal is indicative^* 
ventricular arrhythmia. / 

36. The system of claim 35, further comprising a sensing lead cotfpled to the processor, 
the sensing lead configured to sense electrical signals attendant to the depolarization and 
repolarization of a patient's heart. / 

37. The system of claim 35, further comprising a pacing system coupled to the 
processor, the pacing system including a pacing leaa configured to provide pacing pulses 
for causing depolarization of cardiac tissue. / 

38. The system of claim 37, further comprising a device coupled to the pacing system 
configured to apply a defibrillating pulse to the cardiac tissue. 

39. The system of claim 35, wherein the processor, drug delivery system and controller 
are implantable in a human body. 

40. A system for treating cardiac arrhythmia comprising: 

means for sensing electrical signals attendant to the depolarization and 
repolarization of a he^rt; 

means for detecting an arrhythmia from the electrical signals; 

means foi/discriniinating between an atrial arrhythmia and a ventricular arrhythmia; 
and / 

means for drug delivery comprising a first drug pump means and a second drug 
pump meads, 

vynerein the first drug pump means contains a first drug and the second drug pump 
means contains a second drug, 
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wherein the first drug pump means dispenses the first drug when the arrhyjhrfiia is 
atrial arrhythmia, and 

wherein the second drug pump means dispenses the seconddrtog when the 
arrhythmia is ventricular arrhythmia. 

41. The system of claim 40, further composing a pacing system means configured to 
provide pacing pulses to cardiac tissue ^'response to the electrical signals. 

42. The system of claim^Kf, wherein the system is implantable in a human body. 

43. The systero'of claim 40, further comprising controlling means configured to activate 
the first drug^nimp when the arrhythmia is atrial arrhythmia, and to activate the second 
drug pujilp when the arrhythmia is ventricular arrhythmia. 
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